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SCIENTIFIC OPINION 
Scientific Opinion on the safety and efficacy of formaldehyde as a feed 
hygiene substance in feed for pigs and poultry
1 
EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP)
2,3 
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
The  additive  formaldehyde  is  an  aqueous  solution  of  formaldehyde  (34–38 %  w/w  by  specification)  and 
methanol (0.5–15.0 % v/v by specification),  with a  maximum concentration of  formic acid of 0.05 %. It is 
applied for use as a feed hygiene substance in poultry and pigs. Concerning the safety assessment for target 
species,  consumers,  users  and  the  environment,  no  new  relevant  data  were  provided which  would  lead  the 
FEEDAP Panel to reconsider its two recent opinions on formaldehyde. Therefore, the FEEDAP Panel reiterates 
its former conclusions on the safety of formaldehyde when used as a feed additive. A safe level for poultry and 
pigs could not be determined. The proposed use of formaldehyde as a feed additive would not increase consumer 
exposure and consequently would not pose an additional risk to the consumer. No safe level of exposure of the 
skin,  eyes  or  respiratory  system  to  formaldehyde  could  be  identified.  Formaldehyde  is  not  expected  to 
accumulate in the environment and would therefore not pose a risk to the environment when used in animal 
nutrition. The additive has the potential to be effective in reducing bacterial growth in an already contaminated 
feed at a lowest concentration of about 200 mg/kg complete feed; the prevention of recontamination requires 
considerably higher concentrations. The efficacy data submitted for the additive formaldehyde fulfil the classical 
requirements for a preservative. The FEEDAP Panel notes that reducing the microbial load in contaminated feed 
does not reduce the hazards associated with bacterial toxins and endotoxins, which may already be present in 
feed. 
© European Food Safety Authority, 2014 
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SUMMARY 
Following  a  request  from  the  European  Commission,  the  Panel  on  Additives  and  Products  or 
Substances used in Animal Feed (FEEDAP) was asked to deliver a scientific opinion on the safety and 
efficacy of formaldehyde as a feed hygiene substance in feedingstuffs for poultry and pigs. 
The additive formaldehyde is an aqueous solution of formaldehyde (34–38 % w/w by specification) 
and methanol (0.5–15.0 % v/v by specification), with a maximum concentration of formic acid of 
0.05 %. 
Concerning the safety assessment for target species, consumers, users and the environment, no new 
relevant  data  were  provided  which  would  lead  the  FEEDAP  Panel  to  reconsider  its  two  recent 
opinions on formaldehyde. Therefore, the FEEDAP Panel reiterates its former conclusions  on the 
safety of formaldehyde when used as a feed additive. 
A safe level for poultry and pigs could not be determined. The proposed use of formaldehyde as a feed 
additive would not increase consumer exposure and consequently would not pose an additional risk to 
the consumer. No safe level of exposure of the skin, eyes or respiratory system to formaldehyde could 
be identified. Formaldehyde is not expected to accumulate in the environment and would therefore not 
pose a risk to the environment when used in animal nutrition. 
The additive has the potential to be effective in reducing bacterial growth in an already contaminated 
feed at a lowest concentration of about 200 mg/kg complete feed; the prevention of recontamination 
requires considerably higher concentrations. 
The FEEDAP Panel notes that reducing the microbial load in contaminated feed does not reduce the 
hazards associated with bacterial toxins and endotoxins, which may already be present in feed. 
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BACKGROUND 
Regulation  (EC)  No  1831/2003
4  establishes the rules governing the Community authorisation of 
additives for use in animal nutrition. In particular, Article 4(1) of that Regulation lays dow n that any 
person seeking authorisation for a feed additive or for a new use of a feed additive shall submit an 
application in accordance with Article 7. 
The European Commission received a request from the company  FEFANA asbl
5 for authorisation of 
the product formaldehyde, when used as a feed additive for all animal species (category: technological 
additives; functional group:  new: feed hygiene agent) under the conditions mentioned in Table 1. 
During the assessment, the applicant requested a change in the s pecies/article(s)/category(-ies) of 
additive from all animal species to pigs and poultry. Table 1 was modified accordingly. 
According  to  Article  7(1)  of  Regulation  (EC)  No  1831/2003,  the  Commission  forwarded  the 
application to the European Food Safety Auth ority (EFSA) as an application under Article 4(1) 
(authorisation of a feed additive or new use of a feed additive)  taking in to consideration the new 
functional group proposed. EFSA received directly from the applicant the technical dossier in support 
of this application.
6 According to Article 8 of that Regulation, EFSA, after verifying the particulars 
and documents submitted by the applicant, shall undertake an assessment in order to determine 
whether the feed additive complies with the conditions laid dow n in Article 5. The particulars and 
documents in support of the application were considered valid by EFSA as of 24 January 2014. 
The additive is an aqueous solution of formaldehyde. The active substance is currently authorised for 
use as silage additive for all species and categories of animals, with no maximum feed inclusion limit, 
and without a time limit and for use as preservative for skimmed milk intended for use in pigs up to 6 
months of age, with a maximum content of 600 mg/kg. 
The  Scientific  Committ ee  on  Animal  Nutrition  (SCAN)  issued  one  opinion  on  the  use  of 
formaldehyde in feedingstuffs for piglets ( EC,  1983) and  several  on the use of formaldehyde as 
preserving agent for animal feedingstuff ( EC,  1995;  1999;  2002).  The Panel on  food additives, 
flavourings, processing aids and materials in contact with food (AFC) issued an opinion on the use of 
formaldehyde as a preservative during the manufacture and preparation of food additives ( EFSA, 
2006). The Panel on Additives and Products or Substances used in Animal Feed (FEEDAP) issued an 
opinion on the safety of formaldehyde for poultry (EFSA, 2004) and two opinions on the safety and 
efficacy of formaldehyde for all animal species (EFSA FEEDAP Panel 2014a, b). 
TERMS OF REFERENCE 
According to Article 8 of Regulation (EC) No 1831/2003, EFSA shall determine whether the feed 
additive complies with the conditions laid down in Article 5. EFSA shall deliver an opinion on the 
safety for the target animals,  the consumer, the user and the environment and the efficacy of the 
product formaldehyde, when used under the conditions described in Table 1. 
                                                       
4  Regulation (EC) No 1831/2003 of the European Parliament and of the Council of 22 September 2003 on additives for use 
in animal nutrition. OJ L 268, 18.10.2003, p. 29. 
5  FEFANA asbl, Avenue Louise, 130 A  –  Box 1, 1050,  Brussels,  Belgium.  Companies:  Kemin  Europa  nv,  Herentals, 
Belgio; Adiveter S.L., Reus, Spain; Anitox Ltd, Northampton, United Kingdom. 
6  EFSA dossier reference: FAD-2013-0044. Formaldehyde as a feed hygiene substance for pigs and poultry 
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Table 1:   Description and conditions of use of the additive as proposed by the applicant 
Additive   Formaldehyde solution 
Registration number/EC No/No 
(if appropriate)  E240 
Category(ies) of additive  1. Technological additives 
Functional group(s) of additive 
NEW - Feed Hygiene Agent 
Substances, or when applicable, micro-organisms which control the 
microbial contamination (either by inhibiting or, reducing the growth 
of  already  present  microorganisms  or  by  limiting  the  potential  for 
development  of  microorganisms  on  the  feed)  of  pathogenic  and 
zoonotic agents in feed materials and compound feeds. 
- 
Description 
Composition, description  Chemical 
formula 
Purity criteria 
(if appropriate) 
Method of analysis 
(if appropriate) 
Formaldehyde in aqueous solution   CH2O (active 
substance) 
 Formaldehyde min. 
34%, methanol max. 
15%, 
ISO 2227:1972 + EP 
6.0 01/2008:0826. 
 
Trade name (if appropriate)  - 
Name of the holder of 
authorisation (if appropriate)  - 
 
Conditions of use 
Species  or 
category  of 
animal 
Maximum Age 
Minimum content  Maximum content  Withdrawal 
period 
(if appropriate)  mg/kg of complete feedingstuffs 
Pigs and 
Poultry  -  -  -  - 
 
Other provisions and additional requirements for the labelling 
Specific  conditions  or  restrictions 
for use (if appropriate) 
1.  The  additive  shall  be  incorporated  in  a  premixture  before  being 
mixed in the compound feed.  
Specific  conditions  or  restrictions 
for handling (if appropriate)  - 
Post-market monitoring 
(if appropriate) 
- 
Specific  conditions  for  use  in 
complementary feedingstuffs 
(if appropriate) 
- 
 
Maximum Residue Limit (MRL) (if appropriate) 
Marker residue  Species or category of 
animal 
Target tissue(s) or 
food products 
Maximum content 
in tissues 
-  -  -  - Formaldehyde as a feed hygiene substance for pigs and poultry 
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ASSESSMENT 
This opinion is based on data provided by a consortium involved in the production/distribution of 
formaldehyde. The Panel on Additives and Products or Substances used in Animal Feed (FEEDAP) 
has sought to use the data provided, together with data from other sources, to deliver an opinion. 
1.  Introduction 
Formaldehyde is currently authorised for use as a silage additive for all animal species and categories, 
with no maximum content in feed and with no time limit. It is also authorised for use as a preservative 
for skimmed  milk intended for use in pigs up to six months of age with a maximum content of 
600 mg/kg. No other feed or food uses of formaldehyde are authorised in Europe. 
Formaldehyde is authorised in the EU as a preservative in cosmetics (0.2 % in all cosmetics, 0.1 % in 
products for oral hygiene, expressed as free formaldehyde, and 0.5 % in nail hardeners).
7 
The FEEDAP Panel issued two opinions on the safety and efficacy of formaldehyde for all animal 
species (EFSA FEEDAP Panel, 2014a, b). 
The present application focuses on the use of formaldehyde (application under  Article 4) for poultry 
and  pigs  in  a  newly  proposed ,  currently  non-existent,  functional  group  “feed  hygiene 
agents/substances”  under  the  category  technological  additives.  According  to  the  applicant,  this 
functional group should be defined as “substances, or when applicable, micro-organisms which control 
the  microbial  contamination  (either  by  inhibiting  or,  reducing  the  growth  of  already  present 
microorganisms  or  by  limiting  the  potential  for  development  of  microorganisms  on  the  feed)  of 
pathogenic and zoonotic agents in feed materials and compound feeds”. The European Commission 
(EC) has requested  EFSA to assess the efficacy of formaldehyde as a feed hygiene agent/substance. 
2.  Characterisation and identity 
2.1.  Characterisation
8 
The additive formaldehyde is an aqueous solution of formaldehyde (34–38 % w/w by specification) 
and  methanol (0.5–15.0 %  v/v  by  specification,  depending  on  the  manufacturing  process),  with a 
maximum concentration of formic acid of 0.05 %. The analysis of eight batches of the additive (two 
batches each from two producers and four batches from a third producer) showed that it complies with 
the specifications (formaldehyde 35.0 to 37.60 % w/w, methanol 0.95 to 14.20 % v/v
9 and formic acid 
0.010 to 0.023 %).
10 
The active substance formaldehyde (Chemical Abstracts Service (CAS) No 50-00-0; EC No 200-001-
8) is a gas with a molecular weight of 30.02 and the molecular formula HCHO. In aqueous solution, 
the majority of the formaldehyde (99.9 %) is in the hydrated form, gem-diol CH2(OH)2. 
Relevant contaminants were analysed in three batches of the additive from one manufacturer (metal 
oxide catalyst process).
11 The concentrations of lead, mercury, cadmium and arsenic, polychlorinated 
dibenzo-p-dioxin and polychlorinated dibenzofuran (PCDD/F) and PCDD/F/polychlorinated biphenyls 
(PCBs) do not indicate any concern. 
 
                                                       
7  Council Directive of 27 July 1976 on the approximation of the laws of the Member States relating to cosmetic products 
(76/768/EEC). OJ L 262, 27.9.1976, p. 169. 
8  This section has been edited following the confidentiality claims made by the applicant. 
9  Four batches, 13.1 to 14.2 % v/v methanol, other four batches, 0.95 to 1.12 % v/v methanol. 
10 Technical  dossier/Section  II/Annex  II_  11_Conf_CoA_CompA;  Annex  II_  12_Conf_CoA_CompB;  and  Annex  II_ 
13_Conf_CoA_CompC. 
11 Technical dossier/Section II/Annex_II_18_Conf_Impurities_CompA. Formaldehyde as a feed hygiene substance for pigs and poultry 
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2.2.  Physico-chemical properties 
In the presence of feed materials, formaldehyde reacts with primary and secondary amines of proteins 
and purine and pyrimidine bases to produce methylol groups (R-NH-CH2OH) or Schiff bases (R1-
N=CH-R2), in both cases in reversible reactions. The amino groups (α and ε) of proteins react rapidly, 
whereas those of nucleic acids react more slowly. Further irreversible condensation of methylol groups 
with amines that bridge amino groups (R1=N-CH2-N=R2) takes place intramolecularly, to form cyclic 
structures,  or  intermolecularly,  to  produce  aggregates.  As  a  consequence,  formaldehyde  exists  in 
different forms in formaldehyde-treated feedingstuffs: (1) free HCHO, (2) reversibly bound and labile 
form under weak acid conditions and (3) irreversibly bound form (AFSSA, 2004). 
2.3.  Manufacturing process 
Formaldehyde is chemically synthesised using methanol as a starting material and diluted in water to 
reach the specified concentration. Two manufacturing processes, both based on the catalytic oxidation 
of methanol, are used. The metal oxide catalyst process is based on methanol oxidation in excess air 
over ferric molybdate. The silver catalyst process is performed over an electrolytic silver catalyst in 
air-lean  conditions.  The  latter  process  is  based  either  on  an  incomplete  conversion  and  distillate 
recovery of methanol (methanol ballast process) or on  a complete conversion of methanol (water 
ballast process). The concentration of methanol in the additive is related to the manufacturing process 
used: high methanol levels in the metal oxide catalyst process and the methanol ballast process, and 
low methanol levels in the water ballast process. Methanol may also be added to the formaldehyde 
aqueous solution to avoid the formation and precipitation of polymers during storage at temperatures 
< 20 °C (Walker, 1964; Reuss et al., 2005). 
2.4.  Stability and homogeneity
12 
2.4.1.  Shelf life 
Three sub-samples from two batches each of the additive (initial specified methanol concentration:  
formaldehyde  37 %,  methanol  10–15 %)  were  stored  at  room  temperature  for  18  months.  No 
differences in formaldehyde concentration were recorded after 18 months. Three more sub-samples 
from one batch of the additive were stored for seven days at 42 or 5 °C. No difference in formaldehyde 
concentration was recorded after seven days.
13 
Three batches (three sub-samples, two replicate analyses each) of another additive containing 34.4 % 
formaldehyde (and intended 14 % methanol) were stored for six months at ambient temperature in 
closed containers.
14 A slight decrease in the average recovery was identified. 
Three sub-samples of a batch of the additive con taining 37 % formaldehyde and ≤ 10 % methanol 
were  stored  in  closed  containers  for  nine  and  a  half  months  at  room  temperature  or  37 °C.  No 
differences in formaldehyde concentration were recorded after nine and a half months.
15 
2.4.2.  Stability in premixtures 
Three batches of a premixture containing formaldehyde were stored in sealed containers kept for two 
years at 25 °C.
16 The final recovery of formaldehyde was 94.8 %. 
                                                       
12   This section has been edited following the confidentiality claims made by the applicant. 
13 Technical dossier/Section II/Annex_II_31_Conf_Stability_Formaldehyde_solution_CompB. 
14 Technical dossier/Section II/Annex_II_34_Conf_Stability_Premixture_CompA. 
15 Technical dossier/Section II/Annex_II_32_Conf_Stability_Formaldehyde_solution_CompC. 
16 Technical dossier/Section II/Annex_II_32_Conf_Stability_Premixture_CompB. Formaldehyde as a feed hygiene substance for pigs and poultry 
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In a second study, six batches of a premixture containing formaldehyde and propionic acid were stored 
in  closed  containers  for  at  least  12  months  at  room  temperature.  No  difference  in  formaldehyde 
concentration was recorded after 12 months.
17 
2.4.3.  Stability in feedingstuffs 
In a first set of stability studies, the additive was added at different concentrations to a mash feed, a 
pelleted  feed  and  to  soybean  meal.  The  feedingstuffs  were  stored  in  sealed  containers  at  room 
temperature for three months.  In all the three studies the average recovery was below 75%.
18 
In a second set of stability studies, three batches of a commer cial compound feed for poultry 
supplemented  with  formaldehyde  were  stored  at room  temperature  for  three  months  in  sealed 
polyethylene bags.
19 The final recovery of formaldehyde was about 85 %.  
In a third set of stability studies, a commercial mash compound  feed for poultry was supplemented 
with formaldehyde.
20  The samples were stored for three months at room temperature in closed 
containers. Formaldehyde was analysed as free formaldehyde (water extraction). The final recovery of 
formaldehyde was about 7 %. 
2.4.4.  Homogeneity 
In a first study, 10 sub-samples of soya bean meal supplemented with formaldehyde were analysed for 
homogeneous distribution. The measured coefficient of variation (CV) was about 4 %.
21 
In a second study, three poultry feeds (two mash and one extruded) were treated with formaldehyde.
22 
Ten sub-samples of each feed were analysed for formaldehyde concentration. The CV ranged from 10 
to 13 %. 
In a third study,
23 the content of free formaldehyde in 10 sub-samples each of a commercial chicken 
feed with two formaldehyde supplementation levels was analysed. The CVs were calculated by the 
FEEDAP Panel and are similar to the above values.  
2.5.  Conditions of use 
The additive formaldehyde is intended to be used as a technological additive in feed for poultry and 
pigs under the newly proposed functional group “feed hygiene agents/substances”. 
The following use levels (including a maximum content) of formaldehyde are recommended: 
-  feed materials: 375–1 575 mg/kg (maximum 2 000 mg/kg); 
-  compound  feeds:  250–945 mg/kg  mash  feed  and  125–945 mg/kg  pelleted  feed  (maximum 
1 000 mg/kg). 
2.6.  Evaluation of the analytical methods by the European Union Reference Laboratory 
(EURL) 
The EURL considered that the conclusions and recommendations reached in the previous assessment 
are valid and applicable for the current application.
24 
                                                       
17 Technical dossier/Section II/Annex_II_32_Conf_Stability_Homogeneity_Premixture_Feed_CompC. 
18 Technical dossier/Section II/Annex_II_28_Conf_Stability_Feed_CompA. 
19 Technical dossier/Section II/Annex_II_29_Conf_Stability_Feed_CompB. 
20 Technical dossier/Section II/Annex_II_32_Conf_Stability_Homogeneity_Premixture_Feed_CompC. 
21 Technical dossier/Section II/Annex_II_16_Conf_Homogeneity_Feed_CompA. 
22 Technical dossier/Section II/Annex_II_17_Conf_Homogeneity_Feed_CompB. 
23 Technical dossier/Section II/Annex_II_32_Conf_Stability_Homogeneity_Premixture_Feed_CompC. Formaldehyde as a feed hygiene substance for pigs and poultry 
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3.  Safety 
The FEEDAP Panel has recently published (EFSA FEEDAP Panel, 2014a, b) two comprehensive 
scientific opinions on the use of formaldehyde as a preservative additive in animal feed under the same 
conditions of use. These opinions covered the issues of safety for the target animals, consumer, user 
and environment. Since the information submitted in the current application were already assessed in 
the previous opinions
25 (with the exception of a new tolerance study), the conclusions on the safety for 
the consumer, user and environment of the former opinions are considered to apply to the present 
application. 
3.1.  Safety for the target species 
In its recent opinions (EFSA FEEDAP Panel, 2014a, b), the FEEDAP Panel based its conclusions on 
six tolerance studies in poultry
26 (duration 35 to 56 days) and two in piglets
27 (duration 42 days). It 
appeared that (1) 470 to 600 mg formaldehyde/kg feed would be safe for chickens for fattening, laying 
hens and Japanese quail, and (2) 630 mg formaldehyde/kg feed would be safe for piglets. It should be 
noted that none of the poultry studies confirmed the safety of the maximum proposed content of 
1 000 mg/kg complete feed. Adverse effects of formaldehyde on reproductive organs were seen at 
930 mg/kg feed for male poultry and at 1  850 mg/kg feed for female Japanese quail. Since these 
endpoints were not specifically addressed in tolerance studies, a formaldehyde concentration safe for 
reproduction could not be derived. 
The applicant has provided a new tolerance study in chickens for fattening. However, owing to several 
weaknesses in the experimental design (e.g. the remarkable differences observed between the intended 
and the analysed formaldehyde contents; the fact that formaldehyde was not the only variable in feed 
formulation,  with  propionic  acid  levels  also  increasing  with  formaldehyde ;  the  fact  that  the 
composition of the premixture used as the carrier for formaldehyde and propion ic  acid remained 
uncertain;  the  low performance of the contro l animals;  and the  limited haematology and blood 
chemistry), this study is not further considered. 
3.1.1.  Conclusions on the safety for the target species 
In the absence of valid new data, the FEEDAP Panel reiterates the conclusions reached in the previous 
opinions,  that  is  that  the  following  formaldehyde  concentrations  appear  to  be  safe:  630 mg/kg 
complete feed for piglets, 600 mg/kg complete feed for chickens for fattening and 470 mg/kg complete 
feed for laying hens. Adverse effects of formaldehyde on reproductive organs were seen at 930 mg/kg 
feed for male poultry (lowest dose tested) and at 1 850 mg/kg feed for female Japanese quail. Since 
reproductive  endpoints  were  not  specifically  addressed  in  the  tolerance  studies,  a  formaldehyde 
concentration safe for reproduction cannot be derived. In conclusion, a safe level for poultry and pigs 
was not identified. 
It should be noted that the use of formaldehyde for the purpose of reducing pathogenic bacteria in 
contaminated feeds would not remove hazards associated with contamination of bacterial toxins and 
endotoxins. 
                                                                                                                                                                      
 
 
24 The  full  report  is  available  on  the  EURL  wesbite:  https://ec.europa.eu/jrc/sites/default/files/FinRep-FAD-2010-
0222%2B0399.pdf 
25 Including “Opinion proposing harmonised classification and labelling at EU level of Formaldehyde” (ECHA, 2012). 
26 Technical dossier/Section III/Annex_III_29_Conf_Tolerance_broilers_CompB and Annex_III_31_Conf_Tolerance_laying 
hens_CompB; Anwar et al. (2001); Khan MZ et al (2003); Khan A et al. (2005, 2006). 
27 Technical  dossier/Section  III/Annex_III_32_Conf_Tolerance_pigs_CompA  and  Annex_III_33_Conf_Tolerance_pig s_ 
CompB. Formaldehyde as a feed hygiene substance for pigs and poultry 
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3.2.  Safety for the consumer, user and environment 
In the previous opinions (EFSA FEEDAP Panel, 2014a, b), the FEEDAP Panel considered that the 
proposed  use  of  formaldehyde  as  a  feed  additive  would  not  increase  consumer  exposure  and 
consequently would not pose an additional risk to the consumer. No safe level of exposure of the skin, 
eyes or respiratory system to formaldehyde could be identified. Formaldehyde is not expected to 
accumulate in the environment and would therefore not pose a risk to the environment when used in 
animal nutrition. 
No new data have been submitted in the present application on the safety of formaldehyde for the 
consumer, user and environment. The FEEDAP Panel considers that the new use would not affect the 
conclusions reached in the previous opinions. 
4.  Efficacy 
The  applicant  requested  the  classification  of  formaldehyde  under  a  new  (currently  non-existent) 
functional group “feed hygiene agents/substances” under the category technological additives, with the 
following definition: “substances, or when applicable micro-organisms, which control the microbial 
contamination (either by inhibiting or, reducing the growth of already present microorganisms or by 
limiting the potential for development of microorganisms on the feed) of pathogenic and zoonotic 
agents in feed materials and compound feeds”. 
Regulation (EC) No 1831/2003 has already established, under the category technological additives, the 
functional  group  “preservatives”  for  substances  which  limit  microbial  growth.  Preservatives  are 
defined as having the following function: “inhibition of microbial growth, particularly that of biotic 
and spoilage organisms”.
28 The FEEDAP Panel’s guidance on technological additives amends this 
definition  to  “inhibition  of  microbial  growth,  particularly  that  of  known  pathogenic  and  spoilage 
organisms”. 
The FEEDAP Panel notes that the differences between the functional group “preservatives” and that of 
the  newly  proposed  functional  group  “feed  hygiene  agents/substances”  appears  to  be  marginal. 
Although the formulations “reduction of the growth of already present microorganisms” and “limiting 
the potential for development of microorganisms on the feed” may appear to be new elements in the 
definition of the functional group “feed hygiene agents/substances”, the practice of the evaluation of 
efficacy  of  preservatives  was  already  based  on  data  demonstrating  these  effects.  Therefore,  the 
FEEDAP Panel applies the requirements already defined for preservatives to evaluate the efficacy of 
formaldehyde as a feed hygiene agent/substance. 
4.1.  Efficacy studies
29 
The  Scientific  Committee  for  Animal  Nutrition  (SCAN)  released  a  report  in  1999  on  the  use  of 
formaldehyde as a preserving agent for animal feedingstuffs (EC, 1999). The SCAN concluded that, 
concerning efficacy, (1) formaldehyde is weakly bactericidal at the concentration claimed (667 mg/kg 
feed), taking at least two days in artificial contamination experiments and five days in recontamination 
experiments to eradicate Salmonella, (2) only the doses of 1 332 and 1 665 mg/kg appeared to protect 
fish meal from recontamination for 21 days or more after the initial treatment and (3) the ability to 
resist recontamination at the concentration claimed decreases with time. 
The FEEDAP Panel, in its two previous opinions on formaldehyde as a preservative additive in feed 
for all animal species (EFSA FEEDAP Panel 2014a, b), noted that efficacy of a preservative should 
normally  be  demonstrated  by  the  prevention  of  natural  microbial  contamination  of  feed 
materials/compound feeds. However, for the assessment of formaldehyde efficacy, among others, two 
                                                       
28 Commission Regulation (EC) No 429/2008 on detailed rules for the implementation of Regulation (EC) No 1831/2003 of 
the  European  Parliament  and  of  the  Council  as  regards  the  preparation  and  the  presentation  of  applications  and  the 
assessment and the authorisation of feed additives. OJ L 133, 22.5.2009, p. 64. 
29   This section has been edited following the confidentiality claims made by the applicant. Formaldehyde as a feed hygiene substance for pigs and poultry 
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in vitro studies with artificial contamination (predominantly different serovars of Salmonella)
30 were 
available. It was concluded that the minim um effective dose for reduction of contamination with 
Salmonella strains is 200 mg/kg feed. Two other in vitro studies, in which the additive was tested in 
combination with propionic acid, supported the above conclusion.
31 
The applicant has provided three new in vitro studies, in which a poultry mash feed was treated with 
formaldehyde  from  a  premixture  (containing  also  9 %  propionic  acid)  at  different  concentrations 
(including, among others, 330, 660  mg formaldehyde/kg) and stored at 25 °C. Fourteen days after 
treatment, the feed samples were recontaminated with a meat and bone meal naturally contaminated 
with Salmonella Typhimurium. Three sub-samples each per treatment were collected after 8 (study 
1),
32  12 (studies 2 and 3)
33  and 24 hours (study 1)
34  and contamination with  Salmonella  was 
determined.  
Notwithstanding  the  weaknesses  in  the  study  design  (intended  formaldehyde  concentration  not 
analytically confirmed, propionic acid levels increasing with formaldehyde) and in reporting (storing 
conditions not described), formaldehyde appears to have the potential to be efficacious in preventing 
recontamination of feeds. A consistent effect was observed at levels of premixture corresponding to 
660 mg formaldehyde/kg feed and above. 
4.2.  Conclusions on the efficacy 
Considering the data already assessed by the SCAN and the FEEDAP Panel and the newly submitted 
studies  together,  it  can  be  concluded  that  the  additive  formaldehyde  has  the  potential  to  inhibit 
microbial  growth.  It  therefore  fulfils  the  classical  requirements  for  a  preservative  additive.  This 
includes  the  reduction  of  a  microbial  contamination  and  the  prevention  of  recontamination  for  a 
certain time. 
The additive has the potential to be effective in reducing microbial growth in an already contaminated 
feed at a lowest concentration of about 200 mg/kg complete feed; the prevention of recontamination 
requires considerably higher concentrations. An effective dose of formaldehyde could not be identified 
in the newly submitted study, since the additive was tested only in combination with propionic acid. 
The FEEDAP Panel notes that reducing the microbial load in contaminated feed does not necessarily 
guarantee, by itself, the safety of feed. Reducing microbial load does not reduce the hazards associated 
with bacterial toxins and endotoxins, which may be present in feed. 
CONCLUSIONS AND RECOMMENDATIONS 
CONCLUSIONS 
Concerning the safety assessment for target species, consumer, user and the environment, no new 
relevant  data  were  provided  which  would  lead  the  FEEDAP  Panel  to  reconsider  its  two  recent 
opinions on formaldehyde. Therefore, the FEEDAP Panel reiterates its former conclusions on the 
safety of formaldehyde when used as a feed additive. 
A safe level for poultry and pigs could not be determined. The proposed use of formaldehyde as a feed 
additive would not increase consumer exposure and consequently would not pose an additional risk to 
the consumer. No safe level of exposure of the skin, eyes or respiratory system to formaldehyde could 
be identified. Formaldehyde is not expected to accumulate in the environment and would therefore not 
pose a risk to the environment when used in animal nutrition. 
                                                       
30 Technical dossier/Section IV/Annex_11_Conf_In_vitro_feed_CompB_4_1_e and Annex_12_Conf_In_vitro_feed_CompC_4_1_f. 
31 Technical dossier/Section IV/Annex_11_Conf_In_vitro_feed_CompB_4_1_e and  Annex_12_Conf_In_vitro_feed_CompC_4_1_f.  
32 Technical dossier/Section IV/Annex IV.15_Conf_Recontamination_114_CompB. 
33 Technical dossier/Section IV/Annex IV.16_Conf _Recontamination_118_CompB and Annex IV.17_Conf_Recontamination_119_CompB.  
34 Technical dossier/Section IV/Annex IV.15_Conf_Recontamination_114_CompB. Formaldehyde as a feed hygiene substance for pigs and poultry 
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The additive has the potential to be effective in reducing bacterial growth in an already contaminated 
feed at a lowest concentration of about 200 mg/kg complete feed; the prevention of recontamination 
requires considerably higher concentrations. 
The FEEDAP Panel notes that reducing the microbial load in contaminated feed does not reduce the 
hazards associated with bacterial toxins and endotoxins, which may be present in feed. 
RECOMMENDATIONS 
Measures should be taken to ensure that the respiratory tract, as well as the skin and eyes, of any 
person handling the product are not exposed to any dust, mist or vapour generated by the use  of 
formaldehyde. 
The FEEDAP Panel recommends that consideration should be given to whether the strict protection 
measures, once established, would effectively protect users at the level of feed compounders and 
farmers. 
DOCUMENTATION PROVIDED TO EFSA 
1.  Formaldehyde for all animal species. July 2013. Submitted by FEFANA asbl. 
2.  Comments from Member States received through the ScienceNet. 
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